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FOREWORD 


This paper, prepared as a result of an Institutional Research 
effort, is an extension of RAC-R-146, "Routine Economic Airlift," 
October 1972. The problem of the retrograde movement of military 
cargo was mentioned in the above referred-to report. A formula was 
included for retrograde computations in RAC-R-116, "Selection of Items 
for Air Shipment on an Economic Basis," January 1971. Neither of the 
above documents, however, addresses specifically techniques for use 
in determining the cost of overhaul of reparable items, and the impact 
on the economics of a surface versus an air pipeline in the trans¬ 
portation segnent of the distribution system. This problem is unique 
to those reparables that are supplied totally by production from Army 
CONUS depot overhaul facilities rather than from new procurement. 
Although the results of this study are predicated upon reparable A.nr:,, 
aviation components, the techniques developed snould apply to reparable 
items managed by all Army National Inventory Control Points. 

Dee S. Stone back 

Director 

Logistics Department 
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Chapter 1 


INTRODUCTION 


PROBLEM 

To determine the economics of overhauling a requisite quantity of 
unserviceable components coded for continental United States (CONUS) 
depot repair to fill a surface pipeline versus overhauling only those 
required to maintain an air pipeline. 

BACKGROUND 

With a reduction in the flying hour program, due in large part to 
the reduction in US Army activity in South Vietnam, the US Army Aviation 
Systems Command (AVSCOM) has had an increase in the number of unservice¬ 
able aircraft components that have been returned from overseas areas for 
CONUS depot overhaul that are in excess of its needs to support an air 
pipeline. This raises the question of whether it is more economical to 
overhaul a sufficient number of these unserviceable items to fill a 
surface pipeline, or whether it is more economical to continue to over¬ 
haul only those that are required to maintain an air pipeline. These 
items are not in a procurement status as annual requirements are being 
provided by production from the depot overhaul facilities. AVSCOM 
requested that RAC undertake a review of the problem and develop a 
methodology to determine whether it would be more economical to continue 
the air pipeline or to fill a surface pipeline. 

DISCUSSION 

Approach 

I-i approaching this problem it was determined that item cost 
calculations, reflecting the economics of unserviceable overhaul required 
to fill a surface pipeline versus the overhaul of a requisite number 
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of items to maintain an air pipeline, could be accomplished by modifying 
the Routine Economic Airlift (REAL) formulas 1 to account for the overhaul 
costs. The modifications to the formulas were accomplished, and together 
with standard input values furnished by AVSCOM, calculations were made for 
280 individual Federal stock numbers (FSNs) that AVSCOM wished to be 
studied. The 280 FSNs are items that are coded in the Army Master Data 
File (AMDF) for CONUS depot overhaul ("T"-coded). The modified formula 
consists of five basic equations as follows: 

a. A computation of the differential between surface and air 
transport modes in the item overhaul costs required for 
supporting an outbound pipeline and overseas stock levels. 

b. A computation of the differential value between surface and 
air transport modes for supporting a retrograde pipeline. 

c. The cost of surface transportation for the annual demand. 

d. The differential in packaging costs between the two trans¬ 
port modes for the annual demand. 

e. The cost of air transportation for the annual demand. 
Computations were made at three different air linehaul rates (ALRs): 

the Military Airlift Command (MAC) channel rate, C-l4l Special Assignment 
Airlift Movement (SAAM) MAC rates, and C-5A SAAM MAC rates. It will be 
noted that a computation for the holding cost differential was not made 

as it was assumed the cost of holding unserviceable items would be 

* 

essentially the same as_holding serviceable items. 

Summary Results 

The 280 FSN data bank included 23 FSNs that had no demands fore¬ 
casted for the succeeding 12-month period, leaving 257 FSNs for which 
cost calculations could be made. Using the MAC channel ALR of $0.12146 
per short ton-nautical mile (ST-NM), 88.3 percent of the items (227) 
were calculated as being more economical to overhaul only the annual 
demands and maintain an air pipeline both outbound and retrograde; 

87.5 percent of the items ( 225 ) were more economical by air than by sur¬ 
face using the MAC C-l4l SAAM ALR of $0.12337 per S'P-NM; and 97.7 percent 
of the items (251) were more economical by air than by surface using the 
MAC C-5A SAAM ALR of $0.07211 per ST-NM. The cost savings, air over 
surface, were approximately $36 million each for the MAC channel and 
C-l4l SAAM flights, and $55 million for the C-5A. The above results were 
obtained by use of a two-year computational period. 
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For the 23 FSNs which had no demands forecasted for the succeed¬ 
ing 12 months, Break-Even Point (BEP) and Cross-Over Point (COP) calcula 
tions were made. For the MAC channel ALR and the C-l4l SAAM ALR, 95-7 
percent were air eligible, and 100 percent were air eligible using the 
C-5A SAAM ALR. Percentages air eligible for the 280 FSNs were 88.9 
percent for the MAC channel ALR, 88.2 percent for the MAC C-l4l SAAM ALR 
and 97>9 percent for the MAC C-5A SAAM ALR. Thirty-two percent of the 
items had a COP between 2.0 and 5.9 years, 57 percent of the items, had 
COPs of 6 years and over. ■ 1 ' 

Report Contents 

The modifications made to the REAL formulas are contained in , 
Chap. 2 together with an explanation of the rationale, used in such 
modifications; the input values provided by AVSCOM and used in the cal¬ 
culations are documented in Chap. 3 5 analyses of computational results 
are contained in Chap. 4; and the computer program is documented in 
Chap. 5. 

I ) 

CONCLUSIONS 

1. The cost calculations, based on a two-year time period, 
exhibited a very high degree of air eligibility for the AVSCOM items 
coded in the AMDF for CONUS depot overhaul. 

2. Candidate item selection for the REAL program should include 
those high value reparable items, coded in the AMDF for CONUS depot 
overhaul, in those instances where the annual demand is being, met solely 
from the production lines of the CONUS depot overhaul facilities. 

3. Items with COPs between 2.0 and 5-9 years should be reviewed 
in relation to the expected remaining service life of the items for 
possible modification of the results of the FSN cost calculations. 
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Chapter 2 


MODIFICATION OF REAL PROGRAM FORMULAS 


FSN COST FORMULA 
General 

The problem to be addressed in modifying the REAL program formulas 
contained in references 1 and 2, was to determine the cost of overhaul 
of unserviceable items that were available at Army depot overhaul 
facilities in sufficient quantities to fill initially an outbound and 
retrograde surface pipeline, together with requisite overseas stock 
levels, and to compare that cost with the cost of maintaining an out¬ 
bound and retrograde air pipeline for the same items. Since the problem 
being addressed was to determine whether the items being studied were 
to be transferred from an air pipeline to a surface pipeline, the 
formulas had to be adjusted to reflect the cost of pipeline expansion 
using overhaul costs rather than the cost savings accruing in pipeline 
compression using the unit price of the items. 

Formula Modification for FSN Cost Program 

Five cost equations were developed for the FSN cost formula, 
which differed slightly from the original cost equations, as follows: 

a. The differential cost of overhaul in expanding the outbound 
pipeline from air to surface transport mode, and the increased overseas 
stock levels required. 

b. The differential cost of overhaul in expanding the retro¬ 
grade pipeline from the air to surface transport mode. 

c. P * cost of surface transportation, outbound and retrograde, 

d. The differential packaging costs both outbound and retrograde 
netween air and surface shipment, if any, and 

e. 'Pie cost of air transportation, outbound and retrograde. 
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The five equations developed are as follows: 

Differential outbound -pipeline and stock level costs . The 
equation for computing the differential costs of expanding the outbound 
pipeline and increasing the stock levels is reflected below. 


AC(i,j) = MF(i)A(i,j)[(t i (j) - t, (j )) 
INV 


fl(i»J) " X(i,d)V 




AJL- 




*»( i»J) 


1. 


where: AC(i,j) = The additional investment required in the outbound 
pipeline and overseas stock levels to switch from 
the air transport mode to the surface mode for the 


"fcll til 

1 n item in the j n distribution system. 


MF(i) 

A(i,j) 

t.(j) 

t.(j) 


Ki,d) 

ot • 


i(i»d) 

O • » 


,th 


item 


= The ratio of the cost of overhaul of the i 
to the unit price. 

= Dollar value of the average annual demand(AAD) of 

til til 

the j n item in the j n distribution system based on 
the unit price of the i item. 

= Average outbound pipeline time when materiel is 

Vi 

transported in the j distribution system by surface 

transportation (fraction of year). 

= Average outbound pipeline time when materiel is 

"fcll 

transported in the j distribution system by air 

transportation (fraction of year). 

= The average number of days of materiel required in 

"till 

on shelf inventory when the l item is shipped by 

til 

the surface mode in the j distribution system. 

= The average number of days of materiel required in 

"fcll 

on shelf inventory when the i item is shipped by 

*tll 

the air mode in the j distribution system. 

X y (i,j) = flie number of days in a year which when divided into 
l(i,j) - l() converts the stock level differentials 

OBI Oil 


into a fraction of a year. 

Differential in the retrograde pipeline costs . The differential 
costs in the retrograde pipeline is a function of the ratio of the over¬ 
haul costs to the unit value, the annual demand in dollars and the 
surface retrograde pipeline time and the air retrograde pipeline 
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expressed in a fraction of a year 


This equation is as follows: 


Retro 


AC 


INV 


_ Retro 

MF(i) A(i,j) 




_ Retro Retro 
t. (,j) - t, (;j) 


Retro 

= Differential between the costs of the retrograde 
pipeline when shipping by the surface and air 
transportation modes. 

= As previously defined. 

= Dollar value of the average annual retrograde 
shipments of the 1 n item in the j distribution 
system based on the unit price of the i^ h item. 

= Average retrograde pipeline time when materiel is 
transported in the j distribution system by the 
surface transportation mode. 

= Average retrograde pipeline time when materiel 
is transported in the j distribution system by 
the air transportation mode. 

X y (i,J) = As previously defined. 

Surface transportation costs . There are two equations to deter¬ 
mine the cost of surface transportation, one for outbound movement and 
one for retrograde movement as follows: 

Out N 

Ct,(i,j) = [SCM.UMM^FsCt, (i,j)}] 

Retro N Retro Retro Retro 

ct,(i,j) = Cs{M,(j) w(i,o) l^Jspt.Ci^)}] 

When all values of the factors in the two equations are identical (as 
in the situation being examined) the equations can be combined and 
expressed as: 

OR N 

Ct,(i,j) = StZfoU) W(i,j)l^e 3 Ct,(i,j)}] 
where _ OR 

Ct l (i,j) = Total costs associated with the outbound and 
retrograde surface movements of the i^ h item 

+ V\ 

in the j distribution system. 


where: AC 


INV 


MF(i) 

_Retro 

A(i,d) 


_Retro 
t, (j) 


JRetro 

t»(j) 
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2 = Summation of the costs over "W" years, the time 
period of the computations. 

M s (j) = Average distance in nautical miles, that the i 

item is shipped in the j 1 distribution system by 
the surface mode. 

til 

W(i,j) = The annual weight, in short tons, that the 1 

item is shipped in the distribution system. 

Kb = The average tare weight packaging factor associated 
with the i^ item for surface movement. 

02 = The price change factor which reflects the average 
inflation/deflation of costs for surface trans¬ 
portation over "N" years, the time period of 
computation. 

Ct s (i,j) = The average cost rate(s) associated with movement 
by the surface mode for the i"^ item in the 
distribution system. It includes: (a) cost in 
dollars/ST-NM from origin to POE, POE to POD, POD 
to destination and return; and (b) port handling 
costs at the CONUS ports and overseas ports. 
Differential -packaging costs, air/surface . There are two equations 
to determine the total packaging cost differentials, one for outbound 
and one for retrograde as follows: 

<S(1) ’ CE&W(i,3)4C H[g(l) }] 

As in the previous equation, if all values of the factors in the two 
equations are identical (as in the situation being examined) the 
equations can be combined and expressed as: 

4 “Sg(i) '2 [ J(&W(i,J)4C pk6(1 )}] 

_Qn 

where: A TOIL, (i) = Differential in total packaging 

rKg 

costs between the air and surface 
transport modes, both outbound and 
retrograde. 
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N 

^ = As previously defined 

03 = The price change factor which reflects the 

average inflation/deflation of costs for 

packaging over "N" years, the time period 

of the computation. 

W(i,j) = As previously defined. 

AC_, (i) = The average difference in packaging costs 

in dollars per short ton for; the i item 

between the air and surface transport modes. 

Air Transportation Costs . There are two equations to determine 

^ the cost of air transportation, one for outbound movement and one for 

retrograde movement, as follows: 

_ Out N _ _ 

Ct.(i,j) = [S{M.(i)W(i,j)K30 4 Ct.(i,j.)}] 

_ Retro jvj _Retro Retro _ _ __ Retro 
Ct.(i,j) = [£{M»(j) W(i,j) K 3 r 04 r Ct» ( i , j ) } 3 

As in the previous two equations, if all values of the factors in the 

two equations are identical (as in the situation being examined) the 

equations can be combined and expressed as: 

_ OR N _ 

Ct.(i,j) = 2[S{M t (o)W(i,o)K3 8 4 Ct.(:i,j)}] 

_ OR , 

where: Ct,(i ? j) = Total cost’s associated with the outbound 

and retrograde air movements of the i 
item in the j 1 distribution system. 

N 

2 = As previously defined 

M a (j) = Average distance, in nautical miles, 
that the i ^* 1 item is shipped in the 
distribution system by the air transport 
mode. 

where: W(i,j) = As previously defined. 

K 3 = The average tare weight packaging factor 
associated with the 1 item for air 
movement. 
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= The price change factor which reflects the 
average inflation/deflation of costs for 
air shipments over "N" years, the time 
period of computation. 

Ct a (i,j) = The average cost rate(s) associated with 

"fch 

movement by the air mode for the i item 
"fell 

in the j n distribution system. It 
includes: (a) cost in dollars/ST-NM from 
point of origin to nearest APOE, AFOE to 
APOD, and APOD to destination and return; 
and (b) handling costs for air transportation 
which are included in the MAC ALRs. 

FSN Cost Formula - Economics of Overhaul. Surface vs Air Pipeline 
To summarize, since the outbound and retrograde input values 
provided by AVSCOM were identical for outbound and retrograde movements 
(see Chap. 3), the formula used for this study is as follows: 


AC(i,j) 

Total 


MF(i)A(i,j) [(t 8 (o) - t.(o)) + 

Mi,j) 

_Retro _Retro 

+ MF(i)A(i,j) 

L Xy 

+ 2p^{M s (o )w(i,j )Wt, (i ,0 )) j 


+ 2[“{0 3 W(i,o)AC pl?g (i)}] 

+ 2[”{M(i,o)W(i,j)^S 4 Ct.(i,j)} I 


It is emphasized once again that the holding cost equation used in the 
formulas used in Refs 1 and 2 has not been used in this problem, as it 
was determined that there would be very little difference, if any, 
between the cost of holding serviceable and unserviceable items. 

BREAK-EVEN POINT (BEP) FORMULA 

The basic rationale used in developing the BEP formula is 
contained in Ref 1, to which the reader is referred if more detail on 
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the BEP concept is desired. Suffice to say here is that the purpose of 
the BEP computation is to determine the ALR at which the total distri¬ 
bution costs, whether shipping by air or surface transport modes, are 
exactly equal, i.e., the cost avoidance would be zero. The BEP formula 
used in this study, as is the case for the FSN cost formula, is a 
slight modification of the basic BEP formula to account for the cost 
of overhauling an item at CONUS depot overhaul facilities. Since the 
elements of the BEP formula are, with minor exceptions, the same as 
the elements of the FSN cost formula documented in the previous section 
of this chapter, a detailed explanation of the individual equations is 
not believed necessary. Where there is a difference in terms, such 
terms will be defined. The BEP formula, for determining the ALR at 
which the total distribution costs are exactly equal when overhauling 
a sufficient number of unserviceable items to fill a surface pipeline 
versus overhauling only the annual demand to maintain an air pipeline, 
is expressed as follows: 

ct.(i,x) = MF(i)A(i,j)[(t,(o) - t.(j)) + )] 

Mi,d) 

p S 4. rn Retro _Retro 

Mi>j) 

+ 2[^M,'(d)W(i,j)l^B 2 Ct t (i,j)}] 

+ 2gfow(i,j)AcW}] 

- 2^ {p 4 7* W ( i, 1 )M a (1) Ct. (i, 1)} ] 



where: Ct a (i,x) = The ALR-BEP, from the AFOE to APOD 

M»(l) = The distance in nautical miles from the point of 

origin to the nearest AFOE when moving by the air mode. 
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Ct,(i,l) = Th*' linehaul costs in dollars/ST-NM in the movement 
"til 

of the 1 item from the point of origin to the 
nearest APOE. 

M t (4) = The distance in nautical miles from the APOD to the 
destination when moving by the air mode. 

Ct.(i,4) = The cost in dollars/ST-NM in the movement of the i th 
item from the APOD to the destination. 

xu 

W(i,x) = The short tons of the 1 item moved from the APOE 
to the APOD. 

M*(x) = The distance in NM between the APOE and APOD. All 
other terns are previously described. 


CROSS-OVER POINT (COP) FORMULA 

As in the case of the BEP formula, the basic rationale used in 
developing the COP formula is contained in Ref 1, to which the reader 
is referred if more detail on the COP concept is desired. In this 
case, the COP computation is made to determine the number of years in 
the future that the additional cost of filling the surface pipeline is 
offset by the differential costs between shipping by air and surface 
transport modes. All terms used in the COP formula have been defined 
in the section on the FSN Cost Formula and will not be repeated here, 
except for one term - "N years." "N years" in the COP formula as used 
herein as defined as that point in time when the additional cost of 
air transportation equals the dollar value of the differential between 
an air and surface pipeline when filling the surface pipeline by over¬ 
hauling unserviceable items. The formula is expressed as: 


MFU^AU^jjt.Q) - t.o)) + 1 Sidl )] 

^y () 


D . Reti _Retro 

- JStwSSS) ] 

'• X,(i ,3) J 
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N years = 







2rM t (j)W(i,j)KhB2Ct,(i,,j) ! 

i- j 

+ 2^ 3 W(i,j)AC (i) j 
Pkg J 

- 2[l t K l M^(j)W(i»d)Ct.(i,d)j 

GENERAL 

The preceding formulas do not provide for application of the 
lO^/year discount technique being used currently by AMC for the REAL 
program. Application of the discount technique to this problem tends 
to distort the computational results as is noted in Chap. 4. In Ref 1, 
RAC stated in some detail the reasons for not recommending the use of 
the discount technique. 
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Chapter 3 


INRJT VALUES 


INTRODUCTION 

This chapter contains the various input values used in the 
computations. All input values used were provided by the US Army 
AVSCOM. Most of such inputs are identical with inputs used in 
Refs 1 and 2 and are currently being used by the Army Materiel 
Command (AMC) in the REAL computations. There have been some modifi¬ 
cations which will be noted as they are addressed. The rationale and 
method of application for those that are the same as explained in 
Refs 1 and 2 will not be repeated here. For those input values for 
which modifications.-or variations to the values or their application 
have been made, an explanation of the differences will be given. 

FSN DATA REQUIREMENTS 

Certain FSN data are a prerequisite for FSN Cost, BEP, and COP 
calculations. These data were provided by AVSCOM for the 280 individual 
items which they wished to be examined. The data consisted of the 
following for each FSN: 

a. Unit price 

b. Unit weight 

c. Unit cube 

d. Ratio of the overhaul cost to the unit 
price 

e. Average annual demand (AAD) from overseas 
areas 

Table 1 contains a listing of these input values for each of the 280 
individual FSNs. The unit weight and cube are used in the same manner 
as in Refs 1 and 2. The ratio of the overhaul cost to the unit 
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Table .1 


INDIVIDUAL ITEM INPUT VAIIJES 


NOUN PRTCE WEIGHT CURE 060 RATIO 

($-.00) (lbs-.00) (ft3-.000) (Qty) ($) 


1960i81478APnnM,Pn 553600 

156 067248.27ST AR AS 551100 

7Paq?PL AHE S 229900 

lRlo^^fcncnNTPni 1061500 

1G1017 Q 627 R P C, PPFLL 14513200 

151052 Q 7A05‘P ,? O p ELL 399300 

16105 o 3°t33PA9PFL 225500 

1610617°735P°OPELL 1095200 

15105711052'OnNTPPL 1051000 

161501O5174SHAFT 6 847200 

1615U j P51 7 4SHAFT A 899900 

1616064R526-CLUTCH 356600 

161507?67 q 5PL AHE, p 323600 

1615074°932SHAFT,T 48300 

16150 P?P717fLUTC.H 732600 

1615t)«65337PLA0E A 210600 

16151067911SWASH°L 533400 

161511P47«5«I } tAnE,P 367100 

lRlFlSlfFU^TPANSMT 7C3500 

161 5125t*061VPAD ,PO 221900 

16l513^6 Q 74VfFAn,PD 7835700 

161513430 87THITLL A 148500 

16161F1424CFOEEHHE 119800 

1615166*504TPANSMI 727700 

1615167829091. ADE, R 277700 

161516«5°34T«>ANSMI 895000 

16151685PP4TPAMSMI 4006400 

1615171°210MEAO,Rn 2592800 

16151762106PLAnF,P 1141800 

16151762111PLA0E, P 1141800 

16151762628TPANSMI 2032500 

16151788346PLADE,R 783000 

1615178Q680PLAOE, R 340800 

161F1790818PLAnE,P 1095900 

161 e >179 3063'HU n ASS 480300 

1615179Q20 Q MFAD,R9 2777800 


110800 

536000 

168 

25 

15600 

7900 

0 

25 

3560 0 

37900 

48 

43 

o 0° Q 

6200 

18 

25 

67200 

30200 

35 

25 

55^0 

1600 

142 

26 

4 °7 0 

1200 

1 

25 

67200 

3C200 

127 

1° 

115 f 0 

5500 

152 

11 

94700 

6C300 

113 

26 

O4 70 0 

6Q3Q0 

113 

35 

16600 

1C400 

0 

25 

54800 

78800 

5387 

40 

4110 

2500 

145 

51 

1160 0 

8000 

194 

24 

36300 

48400 

20 

43 

22600 

14300 

42 

33 

10 30 0 

15800 

55 

36 

17500 

1C400 

149 

25 

18000 

19100 

172 

25 

370800 

230000 

22 

29 

795 0 

3500 

1466 

26 

1200 

0926 

282 

25 

1500 0 

10200 

361 

25 

48000 

75000 

175 

62 

144900 

110000 

245 

25 

158500 

110000 

256 

25 

1130C0 

122000 

100 

13 

659C0 

95800 

507 

40 

65900 

95800 

634 

40 

65QC 0 

43900 

121 

21 

75400 

131000 

98 

25 

51800 

82700 

1748 

25 

69Q00 

120000 

440 

39 

756 0 

15000 

270 

60 

161700 

122000 

119 

13 
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Table 1 (Cont’d) 


fsn woun 

PRTCE 

WEIGHT 

CURE 

AAO RATIO 


($-.00) 

(lbs-.00) 

(ft 5 -.OOO) 

(Qty) 

(*) 

i6i5i79a2iCHFAo,pn 

261R700 

161700 

122080 

ICO 

25 

1615i815154PlA0E,9 

1250000 

93800 

150000 

28 

25 

i6i5i8t5?7-5VFAo,pn 

12000GP 

518G0 

76100 

5 

25 

1615181*495*1. AQF, 9 

1113400 

6590 0 

95300 

636 

35 

16151830A34TPANSMI 

1162000 

6040 0 

68100 

2125 

25 

16152'37a?41TPANSMT 

111100 

3560 

1200 

588 

54 

1615247766'«t»ATW pn 

10000000 

760300 

677000 

1C 

25 

16i5«ci?24flOFARnnx 

124500 

590 0 

4200 

11 

48 

161531705A4GEAr on 

ocooo 

100 0 

0463 

14 

65 

16153499?43GEARBnx 

2100300 

46600 

42400 

16 

22 

1615407?A?7TPANSMT 

3573000 

156°D 0 

142000 

29? 

25 

16154172641TOAWSMT 

1465300 

6G4UQ 

6*100 

3ti 

19 

16154207845SWASHPI 

1020100 

31900 

1330 0 

5 

25 

1615432?492GEarbox 

122600 

4700 

2900 

293 

25 

161544982?7<GEAR BO 

12300000 

418200 

356000 

19 

22 

16154«;7gR?^FAn AS 

1063400 

3010 0 

29200 

4 

25 

16154713325HUB AND 

115600 

5220 

5600 

838 

25 

16154826243'GEARROX 

16500000 

457700 

352000 

8 

13 

1615490*8776*8* BO 

157500 

756 0 

6000 

300 

25 

1615563671PBLAOE,* 

166500 

1050 0 

15000 

0 

57 

16155709770WP ASS 

423800 

3660 0 

12500 

102 

44 

16155933310PL AOE» R 

356400 

35600 

41800 

18 

26 

16156097801PIAPE,A 

30100 

1400 

1500 

130 

63 

16156113886HEAO,RP 

1390300 

122300 

78800 

85 

61 

1616627RB1 8GE AP BO X 

492400 

954 0 

9700 

54 

18 

16156273914TRANSMT 

342900 

1350 0 

4000 

20 

65 

16156534736PLAPE A 

294700 

39400 

49100 

89 

37 

161565R°620'GEAPRnx 

13220 C 0 

12230 0 

106000 

37 

42 

16156711773PEAOBnX 

115300 

6010 

4600 

47 

65 

16156724828TAIL BO 

970900 

44400 

18200 

0 

25 

16156737729SERVP U 

1045000 

52600 

46100 

0 

25 

16166762266’ CT AP AS 

174300 

6370 

3000 

37 

43 

161573^2660SHAFT A 

58000 

7010 

7600 

297 

49 

161*756B140PtAOF,R 

310000 

50800 

71500 

540 

36 

1615764S6S1TRANSHT 

641600 

3250 C 

26300 

102 

25 

16157666B06PLAOE A 

196900 

349C0 

39800 

173 

34 
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Table 1 (Cont‘d) 


F$N NOUN 


lf.i«5'Tf6ftP«°fll»TLL A 
16157711634^8^1 
16157718?96TPaNSMI 
1615?816613TPaMSMI 
i6i579?639omiTtL a 

i6i57B44728T.Fap bo 

1 Fll «;Ttie07p,0PLanE R 
16158G64317FLa0F R 
16158 lfiFB54 1 SHaFT a 
161582P68U6T3UTLI fl 
16i57i331566Pi>R t pnT 
16l58390690TRaNSMI 
161583968*6GUIU. a 
1615«4262'77FianF,R 
1615856?42°GEaP Bn 
1615*7l7300HFao,RO 
1615B717303VlFan,pn 
lBl^B7?1212F w aFT a 
1615*7?1213?HaFT a 
iftl‘5B737t*2PFWa$HPl 
lB15B7^7U21FWaSH°L 
1^1 BB77 7/*7(4SWaBMOL 
lB15B737«*2BFMftSHPL 

1615876U7i6RnTnP a 

1615886l77«HU n »HaT 
1B1 BBO^aeiPBFEaP BO 
lB15Bp7l»B70PianF»R 
161591*?676pRaP Bn 
ib i b 2677PFap pn 
1B1 B'B5B°P71'80aPTPP 
1M BBFC^PBOTPaNFMT 
16159747726GUTLL a 

1616B75F756SF°V0 U 
161BB7F?113G?aP BO 

iBiBBp30Bi?GEap ar 

IBIBBPBPIBQrFaP BO 


AAD RATIO 

(Qty) (*) 


PRICE 

($- . 00 ) 


50200 
337800 
590900 
9220CO 
151100 
3800000 
574000 
324500 
33700 
69300 
360900 
2038800 
60800 
783000 
384500 
2447100 
2443000 
5O600 
70500 
4621C0 
447330 
514100 
437400 
4000000 
2842 CO 
57300 
336600 
114400 
163800 
20200 
302200 
64600 
157200 
1559C0 
140500 
1032700 


WEIGHT 

(lbs- .00) 


1770 
48400 
26500 
1690 0 
7290 
271800 
77900 
24200 
7560 
3960 
50800 
65300 
480 
80200 
28500 
16170J 
1617 C i) 
8013 
552 0 
43200 
4750 0 
• 202C 0 
2C2C0 
277300 
5CPC Q 
10C 0 
370C 0 
2180 
3310 
90 0 
13200 
3010 
11600 
3310 
5170 
2280 0 


CUBE 

(ft^-.OOO) 


1000 
45300 
24400 
11400 
2600 
242000 
148000 
41800 
11500 
2400 
25700 
56000 
1000 
110000 
20100 
118000 
ll n 000 
p 2 G 0 
3800 
45300 
45300 
18203 
1 8200 
142000 
257C0 
0512 
53300 
2200 
2800 
0636 
4003 
6200 
13700 
2800 
3300 
20100 


1 

65 

494 

43 

1 

64 

494 

29 

5 

25 

0 

25 

0 

25 

18 

25 

58 

65 

116 

18 

2223 

46 

40 

32 

360 

12 

23 

3? 

0 

25 

136 

10 

117 

14 

121 

65 

522 

39 

50 

42 

65 

47 

28 

42 

28 

50 

0 

61 

352 

54 

160 

50 

75 

28 

2158 

27 

3280 

29 

4 

65 

254 

65 

18 

65 

43 

65 

29 

29 

143 

50 

5 

19 


19 


fCKi N^UN 


j f, 1 ^0p7Cie;?tiijtLL A 
1<il c;oao70«?F'»^ ASS 
lP.?0*>FO?Ul«'HnCK S 
lP.?O c »FF«ofi«rYLTNOP 
162097*1274SHnnK S 

iF50Ml o 0??SF°VnCV 
lfiS001F?««FPUMO T AX 
i65002l Q C8 p *oTnppu 
16510 ?4?67l»t*0T0P* H 
16 c 0117 2586SFPVOC Y 

16 p 01 ?»7U2°'PUHP t A Y 
16501336262SFPVOOY 
165ci3*r?66s po vooy 
16501'33R?R6S po V n CY 
16601?*6?70E C 9VOOY 
165013^6O62 pp 9V0nY 
165013MC57SFPVOCY 
16 e 015 9 27«46 po VPOY 
1 i^qqif > flt:t;2«;sPPVOr;Y 
16501754264S p PVCCY 
16501Ol754«*rAMPEMP 
1650?21 o 462‘P4‘« s EM p 
16 tr 0^*»2F?llSFOVOCY 
16604U?^?17SFPVnnY 
16ro44?621°s p pvpoy 
16 5 0 6 0 0 7615 S p °V OC Y 
lR p 06ClF660S p °VnVA 

16S06?7?f)7SSFPVOrY 

16S06?7P104SFPVPCY 

IF,q o6 p 41 46 7 ppc > VPS Y 
16 p 06724*?oc p PVCnY 
1651677C?0 Q F po VnnY 
16 p 07C61046S p PV6CY 
16507 p R104RVOTnP, H 
j f, t; (i a j, ft (, Q6 «r*n T np, h 
14RQ0 ir744f»VALV c , T 


Table 1 (Cont'd) 


PRICE 

WEIGHT 

CU5F 

AAO RATIO 

o 

o 

(lbs-.00) 

(ft 3 -,000) 

(Qty) 

(*) 

1284QG 

5520 

2600 

241 

15 

503G0 

7010 

720'0 

18 ■ 

40 

146700 

3250 

1300 

16 

58 

2568C 0 

5000 

, 3*00 

40 

25 

463300 

12300 

c 50 0 

4 

25 

1G5200 

4 00 0 

1800 

54 0 

65 

166300 

2PC0 

1100 

443 

38 

5 Q 3 0 G 

2310 

1 0636 

325 

37 

135500 

20C 0 

1300 

1° 0 

i? 

216500 

10700 

11800 

145 

. 19 

126800 

130 b 

0706 

388 

51 

201000 

1 07u 0 

11800 

30 

47 

201000 

107C0 

, 11800 

, *o 

47 

23140C 

1030 0 

11200 

70 

25 

241500 

8410 

*300 

122 

25 

276100 

10,70 0 

11800 

78 

25 

284700 

10 7 C 0 

11800 

142 

25 

5SC000 

15000 

16003 

5 

25 

24*100 

1070 0 

11800 

» 138 

17 

243800 

10700 

11800 

70 

25 

152800 

200 0 

1 4100 

416 

22 

152800 

5520 

4030 

628, 

45 

240100 

1070 0 

11800 

73 

25 

270400 

135y 0 

1180 0 

74 

40 

271500 

1350 3 

11800 

i ** 

40 

815700 

6 010 

4100 

C 

25 

38800 

1 OP 0 

0636 

C 

66 

273200 

62 p 0 

4800 

0 

25 

146400 

135 0 

, 26C 3 

0 

41 

554800 

363 0 

2200 

24 

28 

35300 

1 8° 0 

15 C D 

146 

65 

27*200 

55? 0 

2500 

6 

26 

17 44 C 0 

5530 

41C 0 

i 1 

' 25 

388CC 

1CC0 

4100 

8 

24 

51000 

16C 0 

0463 

348 

31 

15QC00 

420 

0347 

1 

25 
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Table 1 (Cont’d) 


F$N NOUN 


1660111P924TU9RIME 

FFFO1G F 

166Cl?61347f0MTPnL 
166 01791390TU&9INF 

16606672O21P6GUIAT 

jc.c,0Hf,»fF67VAlVF» p 
168001° c ?77rA9LF A 
16«01FQC75?FAPLP A 
1680673?961VT , 'IGH, A 

1F*0*5AF*07RFL c ASF 

16R0nF9i.«41TPnr,UF 
16* 0*71 8776T5UTLL A 
l»f,A 0°CF'»qi a VTNr;H f A 
2*101C°4F77FMGIN9 , 

2*1 010 Q A878r\lGINF , 
?81012641*»?mTNnF 

2810179^9*9rYLTMDF 
28107l*8«^°0fYlTNDF 
, ?810348PFQlfYLTNn» r 
?*1 06CP466QFNGTt'E « 
2*1OFCOAFf7FWGTNE t 
2*1Q6 24F64 *FMGT NF, 
?810*?4F7OFrYlINQF 

281 OF7144FCFMGTNE♦ 
2810F7144F7FMGTNE, 
?810G7144F4FMGINF , 

2*10G78f7Q2FMGTNF» 
2«108577277FMGTNE, 
TPOTCGR8fMGTK'F * 
28109104F14FNGTN p , 
2*10919018*FMGTNF t 
281QQ4Q82F8FNGTNF, 
281 09F’* Q 4°FFMGTNF t 

2810954’ Q F c FYLTNnF 
2* 7 90 l t '*F'* ? t? p TVF A 
283GlGf>Q?8GFMGTNF , 


ORTCE 

($-. 00 ) 


32 Q oeO 
10200 CO 
714300 
112700 
27400 
125000 
434300 
434300 
431600 
38-+C0 
186 G 0 
1378 C 0 
92G100 
661100 
627500 
17Q300 
139400 
44400 
42200 
397 80 G 0 
739600 
17 7l*Q Q0 
22100 
978500 
1107400 
1785300 
20CG300 
4C03C0 
583900 
7914 00 
56Q5C0 
5984 C 0 
361C3 G0 
23000 
496200 
866Q00 


WEIGHT 
(lbs-.OO) 


4300 
*540 
4030 
190 Q 

670 
480 
224C0 
23FC0 
11000 
560 
166 0 
*00 
17200 
110800 
113800 
7150 
7010 
7560 
7 Q 50 
4140C0 
1065C0 
136200 
37C 0 
9860 0 
1G B 6C 0 
11Q8C0 
20730 0 
966J0 
100400 
8° 30 0 
1014P0 
9660 0 
1716u0 
3730 
3770 
3 81G0 


CURF 

(fV-.OOO) 


41C 0 
6400 
1*200 
1803 
0405 
0405 
8000 
1 0400 
8 700 
0405 
1803 
14C0 
11400 
78800 
78800 
4600 
7800 
3400 
4100 
209000 
750C0 
78800 
1700 
7 5 0 C 0 
788CC 
78800 
106000 
76000 
74500 
75000 
745C0 
75000 
148000 
1700 
0926 
147Q0 


CAD RATIO 

(Qty) (%) 


1 25 

1 26 
576 25 

108 25 

526 65 

1 25 

48 49 

8 25 

12 25 

106 48 

30 65 

61 23 

0 25 

46 47 

114 49 

115 27 

153 26 

4 62 

14 53 

2 23 

4 25 

130 59 

1540 65 

2 25 

1 43 

0 43 

3 58 

65 25 

22 65 

6.4 25 

0 65 

184 65 

36 25 

276 46 

1 25 

12 26 
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Table 1 (Cont*d) 


FCN NOUM POTCF WFTGHT CU»f: AAD RATIO 

($-.00) (lbs-.00) (ft 3 -.000) (Qty) ($) 


283545773279*01)011 
2835809P316FNGTNF♦ 
284OO207488CAPPTEP 
?8400643608TUP9TNF 
28400666922GEAP no 
284 0072°69tTASE 8 S 
28 4 09 7500 89V r )USTNG 
284O078*O56*9 7 71E, 
28400 853880tiO77l.E f 
284 0102? Q 66FMGTNE * 
2B401023968FMGTNE, 
2*4 0118*707PA°TS K 
2840123C6R2FMGINE, 
2B40174001‘51' l O77LP, 
2R401344RC3EMGINE, 
2B401*507434PLAnF,T 
?R4 0153C12°TUPBTNF 
2«4Q17F33flOOlJCT t Py 
2B4 01763449TUFRINE 
?«4C17*P7«;3TUqqjNF 
2R4017G°1?RFMGTK'F, 
2B4017GQ132FMGINE, 
284 01795536FNGINE » 

2R4 024 24477rOMoqp<; 

2B4C2512550GFAP AG 
?B4042«fi3R?FMGTNE, 
?«£ t 0l*l»47p 1 t;3GFAPPny 
2R4 044476546*89 09y 

28405873936 GEAPPOy 
2B40610702FGPAP 90 
2B405547*700899IFF 
2B406577PQBGFAP AS 
2B40570 ,q 93TUPRINF 
2B40T?74563GEAopoy 
2B4073P4512TU9OTNF 
2R407666401FNGTNE, 


1C2B00 

3010 

90 70 OC 

36 60 0 

215900 

260 0 

259000 

1990 

89400 

480 

21B400 

4660 

57100 

1600 0 

236BQ0 

4230 

B4100 

2000 

4475000 

1235C0 

5316500 

1223G0 

151700 

2100 

20552500 

122300 

238700 

3100 

5851000 

1223C0 

250000 

1175 

14897 0 0 

18403 

421200 

5000 

12625C0 

I860 0 

220400 

1200 

6363000 

122300 

7590700 

13 7 8U0 

1767500 

51800 

382700 

3400 

1321700 

21800 

11788900 

116500 

712600 

1310 0 

705500 

17100 

193400 

370 0 

317500 

349Q 

151300 

420 

290200 

2650 

202200 

250 0 

190500 

370 0 

243200 

2300 

5800000 

1130C0 


3400 

0 

25 

7100 

326 

49 

0706 

1 

25 

C706 

77 

65 

0174 

1 

66 

68Q 0 

0 

25 

567000 

13 

65 

2900 

58 

37 

1100 

65 

29 

75000 

126 

25 

75000 

734 

2? 

1000 

54 

24 

75000 

1 

25 

2700 

124 

43 

75000 

3133 

15 

1700 

0 

25 

17700 

0 

17 

44400 

4 

25 

13700 

20 

22 

0087 

60 

18 

75000 

78 

16 

74500 

5 

14 

43403 

626 

42 

1200 

161 

25 

5000 

10 

25 

74000 

4 

25 

5700 

4 

25 

9700 

1 

25 

2300 

24 

32 

1500 

7 

5C 

0289 

0 

25 

1100 

17 

20 

0845 

1 

65 

2300 

32 

29 

2400 

0 

25 

74500 

7 

30 
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Table 1 (Cont’d) 


F$N NOUN 

OPTOF 

WFIGHT 

CUPF 

aao paTio 


($-.00) 

(lbs-.00) 

(ft 3 -.000) 

(Qty) 

(*) 

28407821772TUP9TMF 

994800 

1660 0 

16500 

10 

28 

?8«*0«?07i?or.cao a? 

8262GG 

136CQ 

5C00 

6 0 

10 

2«j»o«oo 7 i? o r-Tfl*? a^ 

620000 

163G0 

5700 

60 

25 

26498328773no77lf, 

157100 

1500 

1200 

8 

24 

28 4n*666i00'6 K »6TN'E f 

3?3 7 4CG 

41400 

63300 

156 

27 

2*t»0862486FNO77LF, 

7 3200 

1175 

07G6 

13 

36 

264g8777618t'n77LF« 

2665U0 

1500 

1300 

18 

35 

284087F° Q 83OWaMPFP 

50000 

125 

0926 

1 

31 

28408768713^57 a 

1814C0 

170 0 

1100 

46. 

25 

?843*86P018'CanoTFP 

462500 

74?0 

1900 

4 

44 

2# 4 PQ ()4 2461FM9TN5 , 

204172C0 

231400 

266QG0 

31 

33 

28 4 0° 22 82 8 2TtJP«TMF 

161600 

3010 

2000 

42 

44 

2«4G9?3FC27FM5TNR, 

15337G0 

5160 3 

4 740 0 

487 

5? 

2R4nq?aflP.«47TUPPTNF 

2«1700 

2 22 0 
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Table 1 (Cont’d) 


MOIJN 


PRICE 

($-. 00 ) 


WEIGHT 
(lbs-.00) 


Ctl»F A AO 

(ft 3 -.000) (Qty) 


PftTIO 

H) 


29157817917FUEL CO 
29157 8179?5FUEL 00 
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122200 

647200 
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*0400 

42300 
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140900 

245400 
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160000 

15*800 

15600 

195700 

696900 

56400 
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1522200 

550000 


5730 
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5070 
5070 
35 0 
6 82 0 
6250 
1560 
15f 0 
7010 
60 0 
1250 
1530 
1500 
lie 0 
46 0 
1050 
1000 
4070 

90 0 
620 
15 0 
100400 
1600 0 
46 0 
13500 
12500 
6C0 


4400 
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26G0 
2600 
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4400 
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55 
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57 

30 

25 

89 

31 

22 

60 

35 

25 

94 

29 

1 

25 

2 

25 

94 

25 

23 

62 

427 

58 

196 

46 

276 

65 

542 

32 

12C 

25 

24 

25 

2*8 

25 

55 

65 

1 

25 

0 

25 

220 

65 

2 

65 

2 

ZB 

218 

55 

5 

65 

20 

25 

* 

25 


price was used to determine the overhaul cost of an item by applying 
the ratio to the unit price. The overhaul cost thus derived was then 
applied to the annual demand to develop the cost of meeting such demand 
from production by the depot overhaul facilities. The demand data were 
combined figures for all overseas areas. 

DISTANCES AND COST OF SHIPPING/S'T-NM 

Because of reduced South Vietnam requirements, AVSCOM preferred to 
have the computations made for an average overseas distance which would 
be more typical of the overseas distances that materiel would be shipped. 
It was decided that the distances used in Refs 1 and 2 for other Pacific 
areas (excluding South Vietnam) would provide the best basis for this 
average overseas distance. 

Distances. AVSCOM Depots to Korea 

There was a slight modification made in the percent shipped from 
each depot in computing the average weighted distances from the AVSCOM 
depots to the surface and aerial ports of embarkation to those contained 
in Refs 1 and 2. The distances used are reflected in the following 
tabulation. 

CONUS DISTANCES 


„ , Percent 

te S ot 5 hi„»ed 

NM to 
Oakland 

NM to 
AF0E 

NM AF0E to 
Travis AFB 

Atlanta 4.00 

2182 

734 

ll6l 

New Cumberland 23.93 

2425 

104 

2133 

Red River 33.10 

1646 

259 

ll6l 

Sharpe 22.17 

63 

56 

0 

ARADMAC 16.75 

l64o 

125 

1250 

Average weighted distance 

1502.30 

173.39 

1151.60 

OVERSEAS 

DISTANCES 

(NM) 


Surface 




Oakland - Inchon 


5552 


Inchon - Depot 


4 


Air 




Travis AFB - Kimpo 


5146 


Kimpo - Depot 
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Ihe anove distances were used in both outbound and retrograde calculations. 
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Shipping Costs/ST-NM 

The costs of shipping materiel for each segment of the movement 
links used in this study effort were the same as used in Ref 1 except 
for the MAC ALRs. These costs in ST-NMs are reflected in the following 
tabulation. 


SURFACE MOVEMENT 

Segment 
Depot to FOE 
POE to POD 
POD to Depot 


Cost/ST-NM 

$0.0810 

$ 0.0150 

$0.0598 


AIR MOVEMENT 


Depot to APOE $0.1110 

APOE to APOD 

MAC Channel $0.12146 

MAC SAAM(C-lUl) $0.12337 

MAC SAAM(C-5A) $0.07211 

APOD to Depot $0.0598 


The above costs were used in both outbound and retrograde calculations. 
There is one possible variation from the MAC ALRs on the return leg. 
That is the use of "opportune airlift" on a space available basis 
identified by MAC as the TP-9 ALR which is calculated at 12% of the 
MAC channel ALR. In this case it would be $O.Ol46/ST-NM, which is 
less than the surface rate of $0.0150/ST-NM used. While TP-9 shipments 
may not be the most prudent method of shipping high value aircraft 
components back to CONUS, it could be pursued for less expensive 
reparable items that do not qualify for airlift at the MAC channel 
ALR, since the unused MAC retrograde airlift capacity in past years 
has averaged 39%• 

TIME AND PORT HANDLING COST DIFFERENTIALS 
Tune Differentials 

The time differentials provided by AVSCCM reflect the basic 
differential between use of the faster air transport mode versus the 
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surface transport mode, and the resulting days of inventory required in 
the pipeline and on-hand in overseas stocks. The time factors provided 
are identical with those being used currently in the REAL program by 
AMC and documented in Ref 1, with the exception of the retrograde part 
of the formula. The values used in the outbound computations include 
an on-shelf inventory reduction in overseas stocks of l8 days and an 
order-ship time (OST) differential of 66 days. The retrograde time 
differential used includes movement of the cargo from the point of 
origin to the appropriate port (POE/AFOE), POE and APOE holding times, 
time intransit from the POE/APOE to the POD/APOD, unload time at the 
POE/AFOE, port holding times at the POE/APOE, and delivery times from 
the POE/AFOE to the destination. This differential was specified as 
equaling a total of 84 days between the two shipping modes. The 
computation time period requested for both outbound and retrograde 
movements was two years, in order to relate the computations to the 
budget cycle. 

Port Handling Costs 

Port handling costs used are identical to those used in the REAL 
program and in Ref 1. These costs only apply to surface movements, 
both outbound and retrograde, and are as follows: 

CONUS Port Handling Costs $25.10/ST 

Overseas Fort Handling Costs $ 8.13/ST 

TARE WEIGHT AND PACKAGING COST DIFFERENTIALS 

Tare weight and packaging cost differentials specified are 
identical to those used in Ref 1. 

SUMMARY 

The input values provided by AVSCOM for use in this problem are 
essentially the same as those used in the REAL program by AMC, with 
minor exceptions. Obviously, the output of the calculations is heavily 
influenced by the input values. As suggested in Ref 1, the input values 
should "eceive constant scrutiny to ensure the validity of the values 
being used. 
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Chapter 4 


ANALYSIS OF COMPUTATIONS 


INTRODUCTION 

This chapter presents an analysis and review of the results of 
the FSN cost computations, the BEP computations and the COP computations 
using the formulas described in Chap. 2 and the input values described 
in Chap. 3- FSN cost computations were made for 257 of the 280 items 
studied, as 23 of the items had forecast of demands equalling zero. 

BEP and COP calculations were made for all of the 280 items. 

FSN COST COMPUTATIONS 
Individual Item Computation 

As stated in Chap. 2, FSN cost calculations were made using three 
different MAC ALRs; the MAC channel rate, the MAC SAAM C-l4l rate, and 
the MAC SAAM C-5A rate. An example of the output for one item is 
reflected in the following tabulation: 

_MAC_ 


Item: Turbine 


Channel 

C-l4l SAAM 

C-5A SAAM 

FSN: 2840-176-3449 

Pipe Inv Cost 

$25,554.22 

$25,554.22 

$25,554.22 

Annual Demand: 20 

Holding Cost 

0.00 

0.00 

0.00 

Price: $12,625.00 

Surf.Transp.Cost 2,802.86 

2,802.86 

2,802.86 

V/eight: 186.00 lbs 

Diff.Pkg.Cost 

1,135.34 

1,135.34 

1,135.34 

Cute: 13.70 ft 3 

Air Transp.Cost 

-8,006.73 

-8,129.34 

-4,845.37 

Maint.Ratio: .22 

Total Cost Avoid$21,485.69 

$21,363.08 

$24,647.05 


BEP-ALR 

$0.46 

$0.46 

$0.46 


COP (years) 

12.56 

12.19 

56.34 
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The individual item input values shown in the first column, 
together with the general input values documented in Chap. 3> formed 
the basis for this calculation. The $25,554.22 reflected for "Pipe Inv 
Cost" represents the cost of filling both the outbound and retrograde 
surface pipelines and overseas stock levels for this item. No holding 
cost factors were used as shown by the zero collars for this element. 

The cost of surface transportation of $2,802.86 reflects a two-year cost 
both for outbound and retrograde surface shipments from points of origin 
to the POE, POE to the POD, and POD to destination. There is a pack¬ 
aging cost differential for this item over the two-year period of 
$1,135.34, again for both outbound and retrograde shipments. There 
are three separate costs for air transportation for the two-year period- 
outbound and retrograde—of $8,006.73 for MAC channel flights at 
$0.12146/ST-NM, $8,129.34 for MAC C-l4l SAAM flights at $0.12337/ST-NM 
and $4,845.37 for MAC C-5A SAAM flights at $0.0721l/ST-NM. The line 
"Total Cost Avoid" reflects the net additional cost of filling a surface 
pipeline, outbound and retrograde, increased overseas stock levels, 
and supporting the annual demand to overseas areas over a two-year 
period, based on overhauling the requisite number of unserviceable 
items for this purpose rather than maintaining the existent air pipe¬ 
line. It will be noted that the BEP-ALR for all three flight categories 
is $0.46/ST-NM, considerably above the MAC ALRs for all three. The 
CCPs for the three flight categories are over 12 years for the MAC 
channel and C-l4l SAAM flights and over 56 years for the C-5A SAAM 
flights. It should be noted that the MAC channel rate of $0.12146 is 
the current average for all such flights; however, the costs associated 
with the two SAAM flights are based on full utilization of those 
aircraft both outbound and retrograde. If not fully utilized, the cost/ 
ST-NM will increase for the SAAM flights. 

The above calculations did not include the 10 percent discount 
factor being used by AMC in its selection of candidate items for the 
REAL program, as was seen in the formulas developed for this program 
in Chap. 2. A calculation was made using the discount, v/hich only 
applies + o the surface transportation cost, the packaging cost 
differential, and the air transportation cost. The effect of using 
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the discount technique was to increase the total cost avoidance from 
$21,485.69 to $22,258.71 for MAC channel flights to $22,159.40 for 
MAC C-l4l SAAM flights, and to $24,819.71 for MAC C-5A SAAM flights. 

The BEPs increased from $0.46/ST-NM to $0.55/ST-NM for all three MAC 
flight categories. The COPs increased to 15.51, 15.05 and 69.55 
years for the three 1'light categories respectively. 

For this item it appears to be more economical to continue to 
overhaul only those unserviceable items required to maintain the air 
pipeline. 

Summary of FSN Cost Computations 

Using the MAC channel ALR of $0.12146 (See Table 2), of the 257 
individual items that AVSCCM had forecasted an overseas demand, 227 
items reflected a cost to the Army of $54,713,283.33 for the increased 
requirements for the surface pipeline and the requisite increase in 
stock level requirements overseas. The cost of air transportation for 
the two-year period exceeded the cost of surface transportation plus 
the packaging cost differential by $18,433>977.27, resulting in a net 
increase in cost for a surface pipeline for these items of $36,284,306.06. 
If the 10$ discount technique had been used, the cost of expanded 
requirements for the surface pipeline and overseas stock levels 
increases to $55>OO2,358.20, and the difference in transportation 
costs would be reduced to $15,191>926.45, with the net cost of changing 
to a surface pipeline increasing to $39,810,431.75. The number of 
items involved would increase from 227 to 236. The increase in the 
pipeline/inventory requirement in shifting from the surface to the air 
transport mode is due to the additional 9 items that become air 
eligible using the discount technique. The decrease in the trans¬ 
portation cost differential is due to the fact that the air costs 
being higher, a percentage reduction by use of the discount technique 
reduces the absolute air costs by a greater value than it does the 
surface costs. As an example, the FOE-POD surface transportation 
costs are reduced by $0.002/ST-NM, and the Ai'iR at the MAC channel rate 
is reduced by $0.024/ST-NM. It also has the effect of reducing the 
distances traveled and the weight carried which favors the air mode 
over surface. As stated in Ref 1, RAC does not recommend the use of 
the discount technique. 
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Table 2 


SUMMARY OF FSN COST COMPUTATIONS 
(Air Eligible Items) 


Normal Formula 
Number of Items 
Total Tonnage (2 years) 
Pipeline Inventory Cost 
Transportation Cost Diff. 
Net Cost Avoidance 


_ MAC Flights _ 

Channel C-l4l SAAM C-5A SAAM 
227 225 251 

11,859 11,776 16,930 

$54,718,283.33 $54,578,010.64 $60,173,209.30 
-18.433.977.27 - I8.863.522.l8 - 5.267,617.91 
$36,284,306.06 $35,714,488.46 $54,905,591.39 


Discount Technique 
(10%/year) 

Number of Items 
Total Tonnage (2 years) 
Pipeline Inventory Cost 
Transportation Cost Diff. 
Net Cost Avoidance 


236 235 252 

12,071 11,977 16,932 

$55,002,358.20 $54,887,855.36 $60,175,911.47 
-15.191.926.45 -15.546.662.68 -4. 269 .131.80 
$39,810,431.75 $39,341,192.68 $55,906,779.67 


(Surface Eligible Items) 

Normal Formula 

Number of Items 30 32 

Total Tonnage (2 years) 5,278 5,356 


Pipeline Inventory Cost 
Transportation Cost Diff. 
Net Cost Avoidance 

Discount Technique 
(10';',/year) 

Number of Ttems 

Total Tonnage (2 years) 

Pipeline Inventory Cost 

Transportation Cost Diff. 

Ne», cost Avoidance 


$5,601,726.34 $5,741,999.03 
-Q.588.397.97 - 10.004.486.85 
$-3,986,671.63 $-4,262,487.82 


21 22 
5,060 5,158 

$5,317,651.47 $5,432,154.31 
-7.506.197.50 -7.836.424.63 
$-2,188,546.03 $-2,404,270.32 


6 

176 

$146,800.37 
-949.802.24 
$-803,001.87 


174 

$144,098.20 

-766.978.52 

$- 622 , 880.32 
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In summary, it appears that 227 items, using the MAC channel 
flights, can be shipped by the air transport mode at a savings of 
approximately $36 million, while 30 items can be transferred to the 
surface transport mode at a savings over air of approximately $4 million. 
Under the discount technique the respective figures are 236 items for 
air at a savings of approximately $40 million, with 21 appearing to be 
surface eligible at a savings of approximately $2 million. Including 
all 257 under the air mode would result in net savings of approximately 
$32 million under the normal formula and $38 million under the discount 
technique. Sending all 257 items by air has the advantage of having 
only one transportation mode used in support of the supply system for 
T-coded reparables. Similar analyses can be made for the other two 
MAC flight categories. 

BREAK-EVEN POINT (BEP) C0MRJTATI0NS 

The BEP formula, described in Chap. 2, was used to make BEP-ALR 
computations for all 280 items on the AVSCOM list. The results of 
these computations axe reflected in Fig. 1. Using the normal formula 
described in Chap. 2, 89 percent of the items had a BEP of $0.12146/ 
ST-NM (the current MAC channel rate) or greater, 83 percent had a BEP 
of $0.l4 or greater, 64 percent had a BEP of $0.20 or greater, 28 
percent had a BEP of $0.50 or greater, and 13 percent had a BEP of 
$1.00 or over. Comparable figures using the discount technique 
increased these percentages to 92, 89, 72, 32, and 16, respectively. 

Again one can see that reducing the differential between the air and 
surface transportation costs results in a higher degree of air 
eligibility for the items studied. Under the normal formula, only 
11 percent of the 280 items are surface eligible, using the current 
MAC channel rate as the criterion. Using the discount technique, the 
surface eligible items are reduced to 8 percent of the 280 items. 

From these calculations, the 280 items on the AVSCOM list exhibited 
a very high degree of air eligibility for a two-year calculation. 

CROSS-OVER POINT (COP) COMPUTATIONS 

The COP formula, described in Chap. 2, was used to compute the 
COP in years for all 280 items on the AVSCOM list. The results of 


32 





>100 >50 >20 >14 >12.146 

BEP-ALR CATEGORY - CENTS/ST-NM 


<12.146 


Fig. 1— Summary of BEP Calculations. 






Table 3 


SUMMARY OF COP COMPUTATIONS' 


Normal Formula 


Channel 

MAC 

C-141 

SAAM 

' C-5A SAAM 

Years 

No. 

items 

i 

No. 

items 

% 

No. 

items 

i 

< 2 

31 

ii 

33 

! 12 

6 

2 

2 - 2.9 

25 

9. 

25 

9 

■ 3 

1 

3 - 3*9 

30 

11 

31 

ll * 

3 

1 

4 - 4.9 

25 

'9 

25 

9 

3 

1 

5 - 5.9 

9 

3 

8 

3 

1 

0.4 

s 6 

160 

57 

158 

56 

264 

_ 2 i_' 

Total 

280 

100 

280 

100 

280 

100 

Discount Technique 

< 2 

22 

8 

23 

8 

5 

2 

2 - 2.9 

27 

10 

27 

10 . 

3 

. 1 

3 - 3.9 

14 

5 ■ 

. 17 

6 

2 

1 1 

4 - 4.9 

23 

8 

22 

8 

2 

1 

5 - 5.9 

22 

8 

• 22 

8 

3 

1 

s 6 

172 

6l • 

_i §2 

60 

' 26 ^ 

_2ii 

Total 

280 

100 - 

280 

100 

280 

100 
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these computations are. shown in Table 3* Table 3 shows that 57 percent 
of the 280 items had a COP of six years or greater when using the 
normal formula for the MAC. channel flights, 56 percent for the C~l4l 
SAAM flights and 94 percent for the C-5A SAAM flights. Under the 
discount technique, the figures were 6l %, 60 % and 94%, respectively. 
COPs of two years or greater are reflected for 89 % of the items for 
MAC channel flights using the normal formula, 83% for the C-l4l SAAM 
flights, and 9B% for the C-5A SAAM flights. Comparable figures using 
the discount technique were 92 $, 92 $ and 98 %, respectively. Under 
either method of calculation, the 280 item list reflected COPs well 
in excess of the two-year criteria used by AVSCOM. This held true 
despite the fact that no holding cost differentials were considered 
in the foimulas. The average COP under the normal formula for the 
MAC channel flight is 15 years. 

As mentioned previously, the basic time value used in these 
computations for AVSCOM was two years. As demonstrated in the summary 
statistics, a two-year criterion generates a large percentage of air 
eligible items. From the COP computations it can be seen that a 
substantial part, although not a majority, of the 280 items have COPs 
between 2.0 and 5.9 years (32%). AMC, in selecting Army items for the 
REAL program, lias been using a six-year COP as one of the criteria. 

The six-year COP as an average for all Army items appears to be 
reasonable when considering the probable age distribution of all items 
in the Army supply system as a function of an average total life of 
15 years prior to replacement by a new item. For AVSCOM items, the 
six years may be a little high as the product life of aircraft 
components and parts tends to be less than the 15-year average for all 
Army materiel. In using the computational results which have been 
furnished, AVSCOM may find it appropriate to examine the COP of each 
item separately in relation to its forecast life remaining in the 
supply system. For example, one item may be due for replacement within 
12 months, another within three years, and another within eight years. 
If this knowledge is available, then selection of items to be supported 
ny an air pipeline can be made directly from the COP computations 
rather than using an average two-year criterion as reflected in the 
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FSN cost calculations. Adjustments to the total cost avoidances can 
be made by establishing the ratio of the remaining life of the item 
to the two years used; multiplying the "Difference Xport-Rack Cost" 
in the print-out by this ratio; and subtracting the result from the 
"Pipeline Inventory Cost." A sample of the print-out is contained in 
Chap. 5. A negative result would indicate surface transportation, and 
a positive result would indicate a savings by use of air transportation. 
An aggregation of the positive results will give an estimate of the 
total cost avoidances to be achieved by use of air, and an aggregation 
of the negative results an estimate of the total cost avoidances by 
use of the surface mode. 

CONCLUSIONS 

The results of the various computations made show rather 
conclusively that it is more economical to maintain an air pipeline 
for an overwhelming majority of the 280 items, rather than to overhaul 
a sufficient number of unserviceable items to fill a surface pipeline 
using the two-year criterion. The FSN cost calculations reflect that 
including all of the items in an air pipeline, even those that were 
indicated as being more economical to overhaul the requisite number of 
unserviceable items to fill the surface pipeline, would still result 
in a substantial net cost savings and not require separate transporta¬ 
tion systems for items coded for CONUS depot overhaul. In addition, 
the computation results point up the need to consider items, when the 
annual demand is being supported by production of CONUS depot overhaul 
facilities, for the REAL program even though the items may not be in a 
procurement status. The distribution of items in the COP calculations 
suggeststhat caution may be necessary in the use of the two-year FSN 
cost computations. It may be advisable to modify these calculations 
by the expected remaining life of the individual items in relation to 
the individual item COP. 
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Chapter 5 


THE COMPUTER PROGRAM 


GENERAL 

The computer program used to make the cost calculations based on 
the formula described in Chap. 2 is called AVSCOST. The computations 
made by this program are similar to some extent to those made by the 
PSNCOST program for the REAL program as explained in detail in 
reference 1. The input value elements too are very similar with the 
exception of the holding costs, which have been excluded. 

In this program, the cost avoidance, break-even point, and cross¬ 
over point calculations have been combined. The break-even and cross¬ 
over points are printed out at the same time as the individual element 
costs and the total cost avoidances for each item. 

The output formats for AVSCOST are radically different from those 
for the FSNCOST formats reflected in Ref 1, even though most of 
the information is very much alike for both programs. 

TIffi PROGRAM 

Figure 2 is a listing of the AVSCOST program; Fig. 3 is a flowchart 
of it; and Fig. 4 depicts the make-up of the program deck. AVSCOST uses 
only one subroutine (PCOST) and one set of BLOCK DATA. Figure 5 is a 
listing of PCOST, and Fig. 6 is a listing of BLOCK DATA. Figure 7 
shows the packaging cost table output by PCOST. 

INFUTS 

Table 4 lists the inputs to be used with this program. The cards 
listed there must be followed by a card containing a "9" in each 
column. This designates the end-of-file arid switches the program to 
the summary section. 
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l 

] 

Figure 8 shows the input cards required for this program. 

No other inputs are required. 

OUTPUTS 

The outputs from this program consist of: (a) a printout of 
the input values; (b) a printout of distances used in the computations; 

(c) a printout of the comparative costs, cost avoidance, break-even 

point, and cross-over point for each item considered; and (d) summaries 

of the number of items examined, the number of items eligible by air 

and by surface for each rate used, the items stratified by BEP, and , 

the items stratified by COP. 

Figures 9 through 12 are examples of these outputs. 


< 
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_ ppnr.PAM b\is.rrs,j (tkpiit, output> _ 

COMMON /COSTS/ COST( 4,16) , KGROUP C9C > 

-CaMMON/lT.I.tL£V.T-IT.LEU)-,t<NICP-»l.INei ,LINE-5-,LINS6, IOATE- 

REAL Ki,K2,K3,K4,K5 

_REAL Ai_ 

5 FORMAT(AIT ) 

-12 FORMAT (.if 1LL2A _ 

11 FORMAT(5Fl p .*») 

—1.2—EO-RHAT (4E.l£-«-2J_ 

13 FOPMAT<2Fl>. .4) 

—L4-JLflRHJLt-.t.3£H».51_ 

IS F0RMAT(2F1C.2) 

I F. FnRMATtClp.pt _ 

1? j FORMAT(1H1»2(//////////)) 

lv 1. £ CRM All 1H. >21X , 1H*».7X.+1 H.».»1LX.,.1H.»-., 2 X , 6 HiL»* ™ *.,.4X,- 

* 6(1H*),4X,M1H*),3X,1H*, 7X,1H*) 

■ln. 2 . >:QRmaj, (J.H .,2-X.»3 M* » , ?X ,1H * ,. 9 X , 1B*» 2X,1H* ,£X,1 H» >2X>1H*_>£X>_ 

* 1«*,2X,1H*,6X,1H*,2X,2H**,5X,2H**) 

111 .F.QR.MAT {1H. ,23JU 1 H*»IX U H * ■♦2X»1 H * ,.7X , 1H *» IX , 1H V qX^lHiUaJU_ 

* 1H*,6X,1H*,2X,3H* *,3X,3H* *> 

lu.4 F-ORMAKIH ,2»X > 1H.».,5X.. > .1.H*,.?X»1H*,5X ,1H*,5X,M1H*.) ,3X t lH.»,-.qX,lH*, 

* 6X,1H»,2X,1H*,2X,1H*,1X,1H*,2X,1H*) 

li-S FQF.MAT. U H. ,?7X,9(1H* ) ,7X,1H*,3X,1H*,12X,4.H*_»,9X,1H*,6X,4H*_**_ 

* 2(3X,1H*)) 

116 FORMAT.(.1H. ,2£X,1H*,9X,1H*,7X,1H* *,2<f)X, 1H*) ,2X,1H*,?1£X,4H»_ *U 

* 7X,1H*) 

1^7 F QPH ATdH , ?5 X,1 H» , 11 X f 1H * f 7X , 1 H* , B X , ? f6H**» »»» , 4X> , _ 

* 6<1H*>,3X,1H*,?X,1H*) 

ll-i ■FQ5MAJXltlL>A2X.t?.INEUT.S?.»22X.».tELEt < .ENTS-J0E—EORhllL A* >1?X,’COLLARS’, 

* 11X,’COMPUTATION RESULTS*) 

111 FQRHATC1H1.2X.4HITEM.1QX. . Alii. 15X. * PAT TO USFD*. 1C x. F1P . 2. _ 

* 2)X,*0ATE*,5X,A1C) 

* F13.2) * ‘ " "" ” ’ " ' " 


:A1».5)U21H P .IRE- I N\ ) HOLDING C OST., 

* i:X,F13.2,5X,16HBREAK-EVEN POINT,9X,F1C,2,6X,*ALR*> 
-L14..F.QRMAT-LlH-_i2X-»lQHLIMT PRI CF .lljX ,Fll .2. 5X . 27HSU PF AOF TRA NSPORTATION 

* COST,4X»F13.2) 

-115 _F flRM AT-LAN—, -2X- ,ll HUNIT HEIGH T.9 X ,F11.2,5X,?5HCIFFEREKrE PACK ACT NO C 
*0ST,6X,F13.2,5X,16HCR0SS-0VER POINT,9X,F19.2,4X,’YEARS*) 


* F13.2) 

_117--F.nRMATflH r 3X , 1 .THOUPF-OUT T TFH f B X f A 1 fl f 5X t 


* 2EHOIFFERFNCE XPORT-PACK COST ,9X,F13.2,5X,2OHTOTAL COST AVOIDANCE 
*., Fla. 2».2X,*CCLLARS.*)_!_ 


lie FORMATUH , 35X ,13HCU6E-OUT ITEM ,1 8X , A1C) 
-119...F.QRAXLIL1H1)_ 


12J FORMAT(1HC,42X,*01 STANCES FROM AVSCOM DEPOTS FOR PACIFIC THEATER*) 

-j-21-F QRMAT (1HP,///) _ 


122 PORMATdHC ,4?X,*PER CENT* , 12X, ’NAUTICAL MILES*,11X, 
_*—1KA11II.CAL M I LES*,13X,’ N AUTICAL MILES*_L 


123 F ORMAT <1H ,4PX,’SHIPPED*,15X,*T0 OAKLAND*,16X,*TC AF0E*,14X, 
* 


124 FORMAT(1HL,1IX,*ATLANTA*,23X,*C4,L3*,19X,*2182*,21X,*734*, 

-1—22 jL»* 11 LI * 1 _ 

125 FORMAT(1HP,11X,*NEH CUMBERLAND*,16X,*23.98*,19X,*2425*,21X,*104*, 

_ 121 , 1 2121*1 _ 


Fig. 2—Listings of AVSCOST Progrom 
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126 FORMAT(lHn,liX,*REC RIVER*,21X,*33.10*,19X,*1646*,21X,*259*, 

_*_2£X^*liM*l_ 

127 FORMAT(1HG,11X,*SHAR0E*,24X,*22.17*,21X,*63*,22X,*5€*,23X,*)*) 

-12a.-FORMAT.t 1H4,11X ,* AR ADM AC.*, 23X ,.y,16» 75*.,1 9X , *1646* »2-lX.^712-5* ,- 

* 2CX,*125f*,///) 

-129 - FORMA T (t HG.,J_LX,.* AVERAGE*.)- 

13; FORMAT(1H ,11X,*WEIGHTFC*) 

■121 FORMAT < 1 H ,11 X f *nt-RTA NCFS ♦, 43X , *1 RH ?. 3 8* , 1 8X , *1 ?-3.3Q* , L7X , 

* *1151.61*,///) 

-122—E.Q.RMA T. {1H C., 3.9 X ,*NAUII.CiU—HUES* )_ 

133 FORMATt1HJ,18X,’OAKLAND TO INCHON*,9X,*5552*) 

-Llk-EjQ5HA.T.t.1 HQ.,.18 X.,*.TNCHQh—TO.-DEEP.T.2,1.4.X. ,*.4*1._ 

135 FORMAT(1HQ,18X,*TRAVIS TO KIHP0*,11X,*5146*) 

-136-F.QS.MAH,lHu. , iaX, * KI.hPQ . Lfl. QE,P.QI*,14X.,» 2 .1*)_ 

137 FORMAT(1HG,1X,*MAC CHANNEL* ,5X,*12.146 ALR*) 

139 FORMAT(1HC,IX,*MAC SAAM C-5A*,5X,*7.211 ALR* > 

... 1 4 .1. - E 0 P-M AJ-( 1. 1 . , A-l, A.9., 2.F1L.. 2., f-lit . 3,1.1.6 , E.5. ?,)_ 

148 FORMAT(1HC) 

■..1 4 .9-EPP.MAlt lH:.^.t //I.)_ 

15. F0RMAT(1H1,*R£C0R0S REAO*,15X,110) 

-1.5.5- F ..QR.MAT-tl H - f *REr.Q. o n. < L H XI.H-^Q-PEHANPS*.»liaJ_ 

16J FORMAT(lH ( ‘',*ThIS ITEM HAD NO OEHANOS*) 

-161—F-05.M.AJ-l-LH-a.,l-4 X^±BR£AK-^£V£N. P QI..N.I * ,F_12.2)_ 

162 FORMAT(1HI, 1?X,3(* CROSS-OVER P0INT*,F13.2,1GX)) 

-171 FORMAT.t 1H ,.3X ,11.HUN.IT HEIGHT,9X,FlL..2,.5X.25HniFFFRFKCF-PACKAGlJ 
*OST,6X,F12,2,SX,16HCRCSS-OVER POINT,9X,A10,4X,’YEARS*) 

181 F0RMAT(1HC,28X,*NUMBER OF ITEMS AIrTlIGIBLF*,12X,I1!?) ~~ 

-JLa2-FD5^AH.lH2.,22.X,*JIUAL .HEXGHI_PF_AI.R_ELIGIELE-JIEES»^12JL,F.1Q.2) 

183 F OR MAT (lHii,14X,’TOTAL COST AVOIDANCE OF AIR FLIGIBLE ITEMS*, 

-»„, 6X»f16.2/)_ 

184 FORMAT(1HC,24X,*NUMBER OF ITEMS SURFACE ELIGIBLE*, 12X,II?) 

* 12X,F1) .2) _ "* 

* 6X,F16.?/) 

.ia.L..EJ0LEHAJ,nHn,7X,*MAn ,.CHANNEL COPS*)_ 

188 FORMAT(IHO,7X,*MAC SAAM C-141 COPS*) 

19j FOR M AT(lH(j,li;X,*COPS LFSS THAN 1 YEAR* ,17X,110) 

-Uai-F-OaaAT(lH...,lpX,-*COP.S 1 .YEAR_AN.0-LESS.-T.HAM .2-Y£A.RJS*»5X, 11 21 _ _ 

192 FORMAT(1H ,l)X,*COPS 2 YFARS AND LESS THAN 3 YEARS* ,4X,110) 

103 FOPHA THH r lPy t »OOFR 3 YF flPR A NO IFRR THAN U YF ARS* f 4X f T1 Tt 

194 FORMAT(1H ,i:X,*COFS 4 YEARS AND LESS THAN 5 YEARS* ,4X,IIP) 

..1.9 5 . F.Q-RMA.T.t.lH...,12X»*COBS-S. Y f.ARS-AKO LF.S2-JHAN-fL.-2E2R£3U4X-». I l.Ji)_ 

196 FORMAT(1H ,19X,*COFS 6 YEARS ANO MORE*,17X,I10) 

2li- FORMAT(1H1,12X,*INPUT VALUES USEC IN COMPUTATIONS*//) 

. 212 . .EDR.MAH 1 Hii,,8n X,A 1L)_ 

2;R FORMAT(1Hc,6X,*SURFACE*,14X,’MILEAGE*,7X,’COST*, 15X,*AIR*,19X, 


21. F0R M AT(1H.,8X,’DEPOT TO P0E*,4X,2F12.4,12X,*CEPCT TC AP* 

* 7V -?C1 ? - ill 


215 FORMAT(1H ,8X,*PC^ TO POO*,6X,2F12.4,12X,*AP TO APCE* 

* « V.F1?. U 1 


22: FQRMAT(1H ,8X,*POO TO 0EP0T*,4X,2F12.4,12X,*APOE TO APOC*, 
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225 FORMAT (1H ,6PX,*APCD TO OEPOT* ,5X ,2F12 .<♦//> 






235 FORMAT<lHG,6X,*OVERSEA PORT HANDLING COST*, 4X, Fir- .2) 




9TM VU:iTJVk! 


245 FORMAT(lHo,6X,*ON SHELF INVENTORY REDUCTION*,F15.2» 


latlrKIl f nniW yfUjl i rUH JiHiilrUf J.fyJfTfULSJHil N 


26' FORMAT(lHc,8X,’SURFACE SHIP TTHF*,F9.2,16X,*AIR SHIP TINE*,F9.2) 


laUfKrlllllwTAVUMairlKliV'VllJKillMJiNaKISlIJiAl.lS 


* *PETPOGRADE AIR SHIP TIME*,F9.2> 




273 F0RMAT(1HC,6X,*K1 VALUE USED*,FID.3) 






281 F0RMAT(1HC,’RECORDS WITH 0EPS LESS THAN JO.13*,110) 




283 FOPMAT(1HO,*RECOROS WITH EFPS LFSS THAN ?0.2C*,I10) 


M;iV3irivr‘ifcinJUi3NiirJiWfeifl!B:ia^aixvai:i<i:i 


ViKriLMftiill 


285 FORMAT(1HC,*REC0R0S WITH BEFS PORE THAN fl.00*,I10) 

MHP.r 


DIMENSION C0F<3) 




DIMENSION CA2(3) 




INTEGER 01(3) ,C2(3),C3(3),C4(3),C5<3),C6(3),C713) 


DIMENSION KSW (3) 


3 . n IF(NRCT.GE.l) GO TO 2050 



TSWGT(I) = 0.C 

_SC-I./..L)-=_ r 

AVOID(I) s 
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PRINT 27C t 


PRINT 12' 


PRINT 12? 


PRINT 124 


PRINT 12r 


PRINT 126 


PRINT 13 1 


PRINT 132 


PRINT 134 


PRINT 136 


no = icH 

T F^f. r f> 

NO 




Fig. 2—(Continued) 

1 _—- 
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UPR a TPR * PATIO 


KSW(J) = C 


IF(IFSN,EC.9999999999) GO TO 2i 


IF(IOEM.NE.O) GO TO IQ 10 


PRTCF = L’PR * 10E M 


Tuimii'ii 


EPRICE = PRICE 




IFSG = IFSG 




K2 = COSTtl,INDEX) 


iNaktlrJlDali A1 


OCOST = <C0ST(3,INDEX) - COST (A,INDEX)) * 23.C 


SWGT = FHGT 



SWGT = SWGT * F2 * K2 
* 


OCOST = TCOST * 2.3 


(likl lr/A4 •VftA 11 


CINV = (EPRICE * R) ♦ (EPRICE * RETRO) 


1 


= (CSi’SHl) ♦ (CS2 * SM2) (CS3 * SM3) ♦ CS4 ♦ CS5 


CTS = CTS * 2.T 

■PtLlC?) ,JL. =-1+2 _ 

U(JL) = (CAl’AWl) MCA2 <JL) *AM2)MCA2( JL) * AH3) ♦ (CA3* AM(* > 

* iur.Ti * r u * 


CTA(JL) = CTA(Jl) ♦ 2. 


iMiniii 


CTOT(JD = CINV ♦ CHINV ♦ CX(JL) 


Illl.'I'fffVII 


IF(OINV(JL).GE.G.C) GO TO 1U4C 


■ ■wltH'yiiiia'lUliil 


COP(JL) = COF(JL) ♦ COPOUT 

-GO. TO. U-£»_ 

COP (JL) = llHINFINITY 
i r n » = n 


C7(JD = C 7 (JL) ♦ 1 
1 


CONTINUE 

* 
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861 = AA * API * CA1 

1 _ pqi = op.i » ?.n _ 

f 8P2 = AA * AM4 * CA3 

) _ B9 2 . . .. 3P . ?■ >.?.._ 

r CC = CINV ♦ CHINV ♦ CTS ♦ 9COST 

[ _D P--S-C C— t _ P. .E.1—-a—BE2_ 

EE = AA * (AH2 ♦ AM3> 

_E£_Z—££_*—2 *2 _ 

\ 8£P = On/EE 

tf(i cr.LT..fi>_Gn rn l.ipn _ 

PRINT 1C 

_E R.IMT-,113_ 

LCT = 0 

'C6C PRINT. 111. NANI..RAT1C. MATE _ 

IF(inCT.EO.lOG) GO TO 12C0 

_EjC-1±ljL-J1«-=-U3_ 

GO TO (1C8.J, 1085,1090) JM 

1 PRINT- 137 _ 

GC TO 1095 

1 CM PRTNT 13ft _ 

GO TO 1C95 

1L-9J_PR I N T -1.39_ 

GC TO 1095 

.'35_eftTNI-llZ, I FSN.JFSN,0TNV_ 

PRINT 113, IOEM,CHINV,PEP 

_PRINT 114., IPfUr.TS_ 

IF(KSM(JK)»NE»1) GO TO 1098 

_ PR INT- 1 71 , UHL»P(XST,C.nP. { JM)_ 

KFH(JM) = 1 

-.Gn_T.CL.lg33_ 

1C 98 PRINT 115, lIHT , OCCST ,COP (JM) 

1333_PRINT lift, UM+CIALM _ 

PRINT 117, ICU9E,CX(JM»,CTOT(JM) 

1113_CONTINUE_ 

LCT = LCT ♦ 3 

_PRINT- .Lfcfl_ 

GC TO 122\ 

i?„:_PRINT. 16S_ 

PRINT 912, IFSN,JFSN 

PR TNT-.161. _ .BE R _ 

PRINT 162, CCF 

_-&3LN3—lk9_ 

KCT = KCT ♦ 1 

_inm-5-c_ 

LCT = LCT ♦ 3 

_GO—IQ—LC-CO_ 

1221 DO 13C 3 I = 1,3 

_IF tC IOTtn .G £.11.1 1 .00 TO 123C_ 

SAVOIO(I) = SAVOIO(I) ♦ CTOT(I) 

_ TFHGTtT) = 1SMGXU1 * SHOT _ 

SCT(I) = SCT(I) ♦ 1 

_GC—TO- 11U1- 

123' 1 AVOIO(I) = AVOIC(I) ♦ CTOT(I) 

TAUf,T(T> = T AUG T ( T) » AWGT_ 

ACT <I) = ACT(I) ♦ 1 

111 _C O Nil NILE- 

IFtBEP.LT.J.luUl = II ♦ 1 
_T F (P.EP .1 -L.C. 131 T2—s. 12—1 .1- 


Fig. 2—(Continued) 
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PRINT 181,ACT(2) 

PRINT 183> ftVOin(E) 

-EP-I.tJJ_.Lfl At—S£ T-12). 

PRINT 185> TSWGT(2) 


miii 

mm 

rrm 


PRINT 139 



PRINT 182, TAWGT(3) 


lUJt'll 


PRINT 184, SCT( 


P p INT 186, SAV010(3) 
dotmt 9an. T1 


PRINT 281, 12 

_ERItJX_2.82.tU_ 

PRINT 283, 14 


PRINT ■’8'?, 16 




















PRINT 




PRINT 190, Cl(l) 


PRINT 192, C3(l> 


PRINT 194, C9<1) 


(LKWHIII 


ituvaM.iiii 


PRINT 196, C7<1) 

DDTtuT 4 an 


PRINT 19C, Cl(2) 


PRINT 192, C3<2> 


PRINT 194, C5(2 ) 


itLlVKarll 


PRINT 196, C7(2) 

f/OTklT 4 AS 


PRINT 190, Cl(3) 


IxllJU 


IlMMl 


PRINT 192, C3H) 


mm 

mm 


rErwTTrn 


PRINT 194, C5(3) 


PRINT 196, C7(3) 



(BAC) 
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CN THF PACKAGING COSTS. 




lxJiliilaff.il 




COMMON /COSTS/ C0ST<4,16),KGROUP<90) 




USAMC — RAC MEETING APRIL 14, 1970 


PRINT 7010, IREF 

DOTk'T 7 U 5 f. 


PRINT 3U21 



IFSG2 = KGROUF(J*45) 
1.^.1 


PRINT 7C32, <COST(I,IFSGl),1=1,4) 


2C IF (IFSG2,EC,") GO TO 40 





lOol FORMAT <1HC) 


•yT/ W-JI i ‘ V.- .»•:>>' »"y5T?A / ’■ 
^^^^Bra«4*S'»iaKi&:<wJTaT IjjTl3lirWTWaKT«!yTw!rTtfijTtiW3rT»nii?C^Riiw 


* 7HSURFACE,7X,3HAIR,9X)) 


HClJilHIlWmMfflUl 


3u32 FORMAT <1H+, 6X, 2<1 OX,F6.2,4X,F6.2)) 


■amiitftiiiyiJitwJtii.giaJtWT.iaJyJii 


349 FORMAT <1H0,1H*,*FACTOR IS RASED ON NET HEIGHT OF ITEM. THUS AN* 


Hiaatvii iimxa iain:iifin 


iuHiWHK«ii:iNa 


WOULD HEIGH 13C X 1,78 = 178 POUNDS PACKEC FCR SURFACE OR* 
i fiy i .78 = 1.77 PniiNDR PfiCycn pop stp.*i 


3041 FORMAT <1H ,3H***,*C0ST OF PACKAGING IS DETERMINED EY APPLYING*, 




Fig. 5—Listing of PCOST Program 
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Fig. 5—(Continued) 
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PACKAGING COSTS 






























































Table 4 


INPUTS TO AVSCOST PROGRAM 


Input Mnemonic Format Explanation 

Card 1 

Date of Run 

Idate A10 

Card 2 

Surface Mileages 



SMI 

F10.2 

Surface mileage from NICP to 

CONUS port 


SM2 

F10.2 

Surface mileage from CONUS 
port to overseas port 


SM3 

F10.2 

Surface mileage from overseas 
port to ov jrseas depot 

Card 3 

Surface Costs 


CS1 

F10.4 

Cost/mile from NICP to CONUS 
port 


CS2 

F10.4 

Cost/mile from CONUS port to 
overseas port 


CS3 

F10.4 

Cost/mile from overseas port 
to overseas depot 


CS4 

F10.4 

Port handling costs/ton CONUS 
port 

Port handling costs/ton overseas 
port 


CS5 

F10.4 

Card 4 

Air Mileages 


AMI 

F10.2 

Air mileage from NICP to nearest 
airport 


AM2 

F10.2 

Air mileage from airport to APOE 


AM 3 

F10.2 

Air mileage from APOE to APOD 


am4 

F10.2 

Air mileage from APOD to overseas 
depot 

Card 5 

Air Costs 


CA1 

F10.4 

Cost/air mile from NICP to APOE 


CA3 

F10.4 

Cost/air mile from APOD to depot 


Crag) 
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Table 4 (continued) 


Card 6 

Price Change Factors 


B1 

F10.2 

Applied against pipeline inventory 

B2 

F10.2 

Applied against total surface 
cost 

B3 

F10.2 

Applied against packaging cost 

B4 

F10.2 

Applied against total air cost 

Card 7 

Shipping Times 

TS 

F10.2 

Order/ship time by surface 

TA 

F10.2 

Order/ship time by air 

Card 8 

Retrograde Shipping Times 

TSRET 

F10.2 

Shipping time retrograde by surface 

TARET 

F10.2 

Shipping time retrograde by air 

Card 9 

Onshelf Inventory Reduction 

OSIR 

F10.2 



Card 10 



Obsolescence Factor and Time 

Period 


K1 

F10.2 

Obsolescence factor 

N 

F10.2 

Time period 

Card 11 



Forecast Factors 



FI 

F10.2 

Used to forecast dollar changes 

F2 

F10.2 

Used to forecast tonnage changes 

Card 12 



Variable air cost - APOE - APOD 


CA2(1) 

F10.5 

MAC Channel air cost/mile 

CA2(2) 

F10.5 

MAC SAAM C-141 air cost/mile 

CA2(3) 

F10.5 

MAC SAAM C-5A air cost/mile 

Remainder of Input Cards 



Date for Item to be shipped ( 

one card for each item) 

IFSN 

A10 

First 10 digits of FSN 

JFSN 

A1 

Last digit of FSN 

NAM1 

A9 

Alphabetic name of item 

TPR 

F10.2 

Unit price of item 

UWT 

F10.2 

Unit weight of item 

UCU 

F10.3 

Unit cube of item 

IDEM 

iio 

Annual demand for item 

RATIO 

F5.2 

Percentage of original cost 
incurred when repairing item 
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Input Cards 



























































IN COMPUTATIONS 



Input Values Printout 













AVSCOH DEPOTS FCR PACIFIC THEATER 



Fig. 10—Printout of Distances 

























INPUTS ELEMENTS OF FORMULA DOLLARS COMPUTATION RESULTS 
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rECOR'jS REAR. 28 1 ? 

RECOROS WITH NC OEMAN’ns 23 


_____ . --—_ i -;---_____ 

SUMMARIES 

l ' ' 

' 1 ■ “ 

MAC 

CHANNEL 12.146 AIR 

’ ' i 


MJMPER OF ITEMS AIR ELIGIELF, 

227 


1 

TCTAL WEIGHT OF AIR ELIGIBLE ITEMS 

11859.73 


» 

TOTAL COST AVCICANCE OF AIR ELIGIBLE ITEMS 

36284305.96 

1 

1 


NUMBEROF ITEMS SURFACE ELIGIELF 

30 


- r CTA' L W riTTHTTF' SURFffrTTCTGT 5 L~FHr“ 

; 1 577TTT5 


rCTATTrST”AVCICANCE~CF~5UT<FflCE ELIGIFUL ITEMS 

-35P6F71.63 

MAC 

S A A M C-l «4l 12.33? ALP 

. ! 


NUMPER OF ITFMS AIR FLIGIFLF 

225 


TCTAL HEIGHT OF AI° SLIGIPL C HEMS 

11775.59 


TOTAL COST AVCICANCE OF AIR ELIGIELE IT^MS 

35714489.46 



NUMpFF CF ITEMS SURFACE ELIGIELF 

1 , 3? 


-TCTATTEFinKT CF“SUPFACE ELTGTFUr'ITEMS* 

5"356* 3 7 

1 


-rn ac cost jrv crnnoct cf surfac e ~eutttbue item ft 

=r* 262 4 8779’? 
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Fig 12—Item Summaries 
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Fig. 12—(Continued) 
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